The actions of cortisol on fetal renal function.
Renal function was studied in 6 fetal sheep, aged 126-135 days, before and after 3 injection of 15 mg of cortisol given at intervals of 12 h. Cortisol caused a significant rise in both renal blood flow (P less than 0.05) and glomerular filtration rate (P less than 0.005), and in urine flow rate (P less than 0.02) but it did not consistently cause a natriuresis. The urinary pH was unchanged following cortisol treatment, but bicarbonate excretion increased. Urinary phosphate excretion was increased (P less than 0.005) because of a rise in filtered phosphate and a fall in phosphate reabsorption. The titratable acid excretion increased (P less than 0.005) but urinary ammonium excretion did not. The total amount of sodium reabsorbed increased after cortisol but the amount of sodium reabsorbed in the proximal tubule did not increase, so fractional reabsorption in the proximal tubule decreased from 61.7 +/- 4.1% to 47.3 +/- 4.2% (P = 0.01). The total amount of sodium reabsorbed in the distal tubule increased and distal fractional reabsorption increased from 33.3 +/- 2.4% to 47.3 +/- 4.2% (P less than 0.01). Cortisol may increase the capacity of the immature kidney to play a role in fluid and electrolyte homeostasis by increasing glomerular filtration rate and delivering more sodium and water to the distal nephron where the reabsorption of sodium and water can be modified independently and in accordance with need.